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INTRODUCTION

After Marie Curie’s discovery of radium, the invention 
of radiotherapy marked the beginning of a new era in 
medicine, giving a new glimmer of hope to patients 
with cancer. Nevertheless, one of its most frequent and 
debilitating side effects is radiodermatitis (RD). In fact, 
95% of patients with cancer who receive radiotherapy 
may experience RD in some form, including erythema, 
dry scaling, and moist scaling [1,2]. These skin reactions 
to radiation cause a myriad of problems that delay 
treatment and lower the quality of life.

Light emitting diodes (LEDs) are sophisticated 
semiconductors that transform electrical current into 

incoherent, narrow-spectrum light, which may be 
absorbed by molecular chromophores or photoreceptors 
on the skin and activate the mitochondrial respiratory 
chain, triggering a cascade of cellular reactions with no 
thermal effect [3,4].

The aim of this study was to assess the effectiveness 
of LED light in the management of radiodermatitis.

MATERIALS AND METHODS

From June 2021 to January 2022, we conducted a 
prospective study at our dermatology department in 
partnership with a cancer treatment center. All patients 
included had histologically proven cancer for which 
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radiotherapy was required and who had developed RD 
as a side effect.

Patients with RD, regardless of chronicity or severity, 
were recruited for this study, except minors, pregnant 
and breastfeeding females, and patients with a 
photosensitizing condition or a personal history of 
melanoma or lupus.

After receiving explicit written consent from the 
patients and performing an initial clinical evaluation 
as well as the staging of the RD, we used the Triwings® 
device (Biophoton SRL, Saint Alban, France) twice a 
week according to the following protocol: 660 + 850 nm, 
total fluence: 36 J/cm2, total energy: 21,6 KJ, total time 
per session: 8 minutes.

The evolution was assessed with the data from the 
clinical examination and photography, such as the 
regression of skin lesions and functional symptoms such 
as pain, as well as the patient’s satisfaction.

Ethics Statement

All procedures performed in studies involving human 
participants were in accordance with the ethical 
standards of the institutional and/or national research 
committee and with the 1964 Helsinki declaration and 
its later amendments or comparable ethical standards. 
Informed consent was obtained from all individual 
participants included in the study.

RESULTS

Study Population

This study included twenty patients, with an average 
age of 50.4 years, ranging from 31 to 70 years. There 
was a significant female predominance, with a sex 
ratio (M/F) of 0.2. Among these patients, fifteen were 
monitored for breast cancer, four for cavum cancer, and 
one for cervical cancer. Thus the sites irradiated were 
the breast and axillary area (n = 15), the cervical region 
(n = 4), and the pelvis (n = 1). Each of these patients 
received between 15 and 40 radiotherapy sessions, with 
an average of 30. The total dose administered ranged 
between 40 and 70 Gy, with an average of 2.67 Gy per 
session.

In our study group, three patients had chronic 
radiodermatitis (CRD), whereas seventeen had acute 
radiodermatitis (ARD), among which nine had grade 1 

ARD, five had grade 2 ARD, and one had grade 3 ARD. 
Radiodermatitis lesions emerged after an average of 
ten sessions, resulting in a cumulative dose of 26.7 Gy. 
It ought to be highlighted that none of the patients’ 
radiotherapy sessions were interrupted. In fact, three 
patients received LED sessions simultaneously with 
their radiotherapy sessions, while seventeen patients 
began LED sessions after the radiotherapy sessions 
ended.

Evolution after LED Sessions

When assessing the evolution of patients after LED 
sessions, we noted no significant improvement in 
patients with CRD (Fig. 1a). While, for patients with 
ARD, an improvement was noted over the course 
of the sessions. In fact, for patients with grade 1 
ARD, a regression of erythema and skin whitening 
was observed after an average of three sessions 
(2–5 sessions) (Fig. 1b). Meanwhile, in those with 
grade 2 ARD, the epidermalization of the lesions was 
observed after an average of six sessions (4–8 sessions) 
(Figs. 1c and 1d). On the other hand, the patient with 
grade 3 ARC healed her lesions after eight sessions of 
LED light.

DISCUSSION

Radiodermatitis is defined as any skin reaction caused 
by ionizing radiation (photons, electrons, and so 
forth) [1,5]. In terms of appearance, undifferentiated 
basal layer keratinocytes are radiosensitive: ionizing 
rays cause an inflammatory reaction and oxidative 
stress (OS), which interact and reinforce each other, 
leading to radiation-induced cellular damage and even 
cell death. In the chronic phase, inflammation and 
OS may cause alterations in numerous cytokines, cell 
cycle modifications, and DNA damage, sustaining the 
cascade and leading to late responses [1,6,7].

ARD occurs within days or weeks of radiation exposure. 
There are three subtypes of ARD: dry radiodermatitis, 
exudative radiodermatitis, and acute radionecrosis. 
A severity classification of five grades was proposed by 
the European Organization for Research and Treatment 
of Cancer [8] (Table 1). CRD, on the other hand, 
develops months or even years after irradiation and 
worsens over time, with no relation to the severity of 
ARD. There are several subtypes: radiodystrophy, late 
radionecrosis, and cancer, emphasizing the significance 
of lifelong surveillance [9-11].
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LED light has been demonstrated to stimulate 
fibroblasts and play a role in expediting and 
enhancing wound healing. Indeed, in vitro studies 
have demonstrated that LED light accelerates wound 
repair, enhances procollagen production, decreases 
inflammatory mediators, and decreases dermal matrix 
metalloproteinase (MMP) in cultured fibroblasts 
exposed to irradiation [12], motivating various 
authors to test LED light against the treatment of 
radiodermatitis [13,14]. Thus, Camargo et al. [15] 
investigated the effect of LED light in an experimental 
model of radiodermatitis in ten rats. The animals 
were irradiated with 20 Gy in a single session and, 
fifteen days later, they were divided into two groups: 
a control group (five rats) and a group receiving LED 
sessions (660 nm) every two days for twenty-one days. 
The authors observed a clinical and even histological 
improvement in the LED group, since histologically 
they noticed that LED sessions improved the division 
and migration of cells in the basal layer of the epidermis, 
thus increasing the speed of epithelialization, which 
proved the regenerative potential of this treatment.

The efficacy of LED has been also evaluated in 
radiodermatitis prevention. In fact, Strouthos et al. [16] 

conducted a prospective study with a control group 
of seventy patients with breast cancer treated with 
radiotherapy following conservative surgery. The study 
revealed that LED light sessions (660 + 850 nm) 
applied twice a week before radiotherapy could be 
beneficial in minimizing the incidence and sequelae 
of radiation-induced skin damage as well as pain in 
patients with breast cancer.

LED light therapy was employed not only in patients 
with breast cancer yet also in patients with head and 
neck cancer (HNC). In one case report study, two HNC 
patients had grade 3 radiodermatitis following RT 
treatment. LED light was employed every day following 
a protocol (660 nm, 27.77–35.71 J/cm2, 40–100 mW). 
After 48 hours, one of the patients’ skin responses 
improved. The second patient whitened entirely after 
seven LED light sessions [17], which was similar to 
our findings.

To the best of our knowledge, our study was the first to 
assess the efficiency of LED light in the management 
of RD, regardless of the type/grade or the underlying 
neoplasia. We witnessed a marked improvement and 
healing of lesions in ARD after 2–8 sessions of LED 

Table 1: Grading system for acute radiodermatitis (ARD)
ARD Grade 1 ARD Grade 2 ARD Grade 3 ARD Grade 4 ARG Grade 5
Faint erythema or 
dry desquamation

Moderate erythema, 
edema, patchy, moist 
desquamation

Moist desquamation in areas 
other than the skin folds, 
bleeding by minor trauma

Skin necrosis
Spontaneous 
bleeding

Death 

Figure 1: (a) Chronic radiodermatitis before and after eight LED light sessions. (b) Grade 1 acute radiodermatitis before and after four LED light 
sessions. (c) Grade 2 acute radiodermatitis before and after fi ve LED light sessions (axillary area). (d) Grade 2 acute radiodermatitis before and 
after six LED light sessions (pelvic area).
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light. Healing was faster in grade 1 ARD, while grade 3 
ARD required more sessions, yet the overall evolution 
was favorable regardless of the site of irradiation. 
Nevertheless, no improvement was observed in CRD.

CONCLUSION

RD is a significant handicap that affects the patient’s 
quality of life and poses a major management challenge. 
Despite therapeutic advances and a plethora of 
treatment options proposed, few therapies have proven 
to be effective in the management of RD. In this study, 
we found that LED light therapy could be a beneficial 
option for patients with ARD, given its effectiveness, 
safety, ease of use, and low cost. However, additional 
prospective studies, particularly, randomized, double-
blind studies with a larger sample size, are required to 
confirm these findings.

  Statement of Human and Animal Rights

All the procedures followed were in accordance with the ethical 
standards of the responsible committee on human experimentation 
(institutional and national) and with the 2008 revision of the 
Declaration of Helsinki of 1975.

Statement of Informed Consent

Informed consent for participation in this study was obtained from 
all patients.
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